Umted States Patent 19)

Tang et al.

[54]

[75]

173

- [21]
[22]
[51]
[52]
[58]
[56]

1-PHENYL-3-(3-TRIFLUOROMETHYL-
PHENYL)-1,2-PROPANE DIOL AND
PROCESS FOR ITS PRODUCTION

Inventors: David Y, Tang, Eggertsville; Arthur

M. Foster, Snyder, both of N.Y.

Assignee: Hooker Chemicals & Plastics Corp.,
Niagara Falls, N.Y.

Appl. No.: 38,763

Filed: @ May 14, 1979

B T o IO CO7C 31/14

USs. Cl. ........... 568/807; 546/216;
| - 568/325
Field 0f Search .....ccocevemeirenesesnne esarerasrssanss . 568/807

- References Cited
U.S. PATENT DOCUMENTS

3,134,819 5/ 1964 Gordonetal. ....ccocceeicereronnee 568/807

3,821,319 6/1976 Turner et al. .......ccceuieeesne. 568/807

[45) Jul. 15, 1980

3,878,200 471975 Diana et al. coeurenecsssiinine 568/807

Primary Examiner—Joseph E. Evans

Attorney, Agent, or Firm—Peter F. Casella; William J.
Crossetta, Jr.; Arthur S. Cookfair

571 ABSTRACT

‘The present invention relates to a novel organic com-

pound, 1-phenyl-3-(3-trifluoromethylphenyl)-1,2-pro-
pane diol. This compound may be produced by:

(a). condensing 3-trifluoromethylbenzaldehyde with
acetophenone under basic conditions to form a
substituted chalcone, | | |

(b). epoxidation of the substituted chalcone to pro-

~ duce the correspondmg epoxide,

(c). converting the epoxide to a chlorohydrin, and

(d). catalytic hydrogenolysis of the chlorohydrin to
produce a diol, 1-phenyl-3-(3-trifluoromethyl-
phenyl)-1,2-propan-diol.

4 Claims, No Drawings
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-PHENYL-3-(3-TRIFLUOROMETHYLPHENYL)
1,2-PROPANE DIOL AND PROCESS FOR ITS
PRODUCTION

The present invention relates to the preparation: of

1-phenyl-3 (3-tr1fluoromethylphenyl) -1 2—pr0pan-dlol

10

CF3

“"OH

l-Phenyl-B (3-tnﬂuoromethylphenyl) -1 2-pr0pan-
diol is useful as a chemical mtermedrate in the produc-
tion of 1-pheny1-3 (3-tnﬂuoromethylphenyl) 2-pr0pa-
none. - . | |

' 1-Phenyl-3 (3-tnﬂuoromcthylphenyl) 2-propanonc,

" in turn, is an. intermediate. useful .in the production of

3-phenyl:4-piperidinones, such as I-methyl-3-phenyl- 5.
[3'tnﬂu0rﬁm3thylpheny1]-4(lH).pyndlnone o

3-Pheny1—4~piperidinones are useful herbicides, espe-
cially for the preemergent control of foxtail and bind-
weed. Examples of such piperidinones and their herbi-
cidal properties are described in detail in German Of-
fenlegungsschrift No. 2, 537 753.(Mar. 11, 1978) and in
German Offenlegungssohnft No. 2,628,992 (Jan. 20,
1977).

- 1-Phenyl-3 (3-triﬂuoromethylphenyl)-2-propanone

may be reacted with ethyl formate and methylamine in

-the presence’ of hYdI'OCthI'IC acld to produce useful
fPledlnones, for example —

. CH;NH;
-HCQO,2C2Hs .

2
--continued .. - -
- Chs
" ‘BRIEF DESCRIPTION OF THE INVENTION
The present invention relates to a novel organic com-
" pound, . ‘1-phenyl-3-(3-trifluoromethylphenyl)-1,2-pro-

- pan-diol. This compound may be produced by:
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-none.

- (a). condensing 3-trifluoromethylbenzaldehyde with
-+~ acetophenone under basic conditions to form a
- substituted chalcone, = . S

(b). epoxidation of the. substituted chalcone to pro-

. duce the correSpondlng epoxide,

| (c) converting the epoxide to a chlorohydrin, and

(d). catalytically hydrogenating the chlorohydrin to
produce a diol, 1-phenyl-3-(3-trifluoromethyl-
phenyl)-1,2-propan-diol. |
The present compound is:useful as an intermediate to
produce 1-phenyl-3-(3-trifluoromethylphenyl)-2-propa-
1-Phenyl-3-(3-trifluoromethylphenyl)-2-propa-
none may be produced by utilizing 1-phenyl-3-(3-tri-
ﬂuoromethylphenyl) 1,2-propan-diol, the produot of
(d). in the following sequence:
(e). converting the lel into the corresponding alco-
hol, and 3
(f). oxidizing the alcohol to produce 1-phenyl-3-(3-tri-
~ fluoromethylphenyl)-2-propanone.

"With reference to step (a)., the reaction is preferably
carried out utilizing stoichiometric amounts of 3-tri-
fluoromethylbenzaldehyde -and acetophenone at reac-
tion temperatures between about 15° and about 30° C. .
The substituted chalcone product of step (a). is phenyl
(3-tnﬂuoromethylphenyl)styryl ketone and preferably
is produced at a yield of 90% or more of theoretical.

With reference to step (b)., the reaction is preferably
carried out under basic conditions at reaction tempera-
tures of ambient or below. The corresponding epoxide
produced is phenyl alpha,beta-epoxy-beta-(S-trl-
ﬂuoromethylphenyl)ethyl ketone and preferably is pro- |
duced-at a yield in the range of 90% of theoretical.
‘With reference to step (c)., the conversion is prefera-
bly carried out in the presence of a chloride such as
stannic chloride or hydrogen chloride. The chlorohy-
drin product 18 phenyl-beta-chloro-alpha-hydroxy—bcta-

(3-tr1ﬂuoromethylpheny1)ethyl ketone and is preferably
produced in ylelds in the range of 70% or more of theo-

retical.

. -With reference to. step (d) hydrogen olysas is oarrled
out at room ternperature under a pressure of about 45
psig of hydrogen to produce 1—pheny1—3 (3-tr1ﬂuorome-
thylphenyl) [,2-propan-diol. -~

With reference to the ‘subsequent steps -to produce
l-phenyl-3-(3-tnﬂuoromethylphenyl) 2-propanone,
steps (€).. and (f)., in step (e)., a second hydrogenolysis is
carried out at a temperature of about 60° C. under a

presstiré of about 60 psig to produce 1-phenyl-3-(3-tri-

fluoromethylphenyl)-2-propanol. It will: be' understood
that:the- initial :and subsequent: hydrogenation stages if
desired may be conducted as asingle step without inter-
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ruption or separation to produce 1-phenyl-3-(3-tri-
fluioromethylphenyl)-2-propanol. Suitable catalysts are
those known in the art, for example, platinum or palla-
dium on supports, such as carbon. The hydrogenation
product may include 1-phenyl-3-(3-trifluoromethyl-
phenyl)-propane in amounts of up to about 20% by
weight, with yields of about 80% of the desired alcohol.

With reference to step (f)., the alcohol product of step
(e). may be oxidized by known techniques to produce
the desired 1-phenyl-3-(3-trifluoromethylphenyl)-2-
propanone product. |

DETAILED DESCRIPTION OF THE -
~ INVENTION

Examples 1, 2, 3 and 4 1illustrate the production of
1-phenyl-3-(3-trifluoromethylphenyl)-1,2-propan-diol.
Examples 5 and 6 illustrate the use of 1-phenyl-3-(3-tri-
fluoromethylphenyl)-1,2-propan-diol to produce 1-phe-
nyl-3-(3-trifluoromethylphenyl)-2-propanone.

EXAMPLE 1
CONDENSATION

CF3

CHO

A solution of 13 gm (0.33 mole) of sodium hydroxide,
100 ml of water and 60 m! of 95% ethyl alcohol was
placed in a 500 ml 3-necked flask cooled in an ice bath.
The flask was equipped with a thermometer, a con-
denser and a mechanical stirrer. Into the alkaline solu-
tion 30 g (0.25 mole) of acetophenone was quickly
added with stirring. Subsequently, 43.5 g (0.25 mole) of
3-trifluoromethylbenzaldehyde was similarly added.
The temperature was maintained between about 15° and
about 30° C. After 2.5 hours, the stirrer was removed
and the mixture left in a refrigerator overnight. A solid
paste product was removed by filtration, using a Buch-
ner funnel and washed with water until the washings
were neutral to litmus. After thorough drying in a vac-
uum desicator, the crude substituted chalcone product
was found to weigh 65 g (94% of theoretical yield). The
product was identified by NMR and IR spectrography
analyses to be  (3-trifluoromethylphenyl)ben-
zalacetophenone, or in alternate nomenclature, phenyl
(3-trifluoromethylphenyl)styryl ketone. The recovered
product was found to be sufficiently pure and eminently
satisfactory for use in the subsequent process steps.
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4.
EXAMPLE 2
EPOXIDATION

H20,

NaOH E

27.6 g (0.1 mole) of the product of Example 1 was
placed into solution with 300 ml of methyl alcohol. 25
ml 2 N sodium hydroxide were added with stirring and
cooling. Subsequently, 34 ml of 15% hydrogen perox-
ide were added drop-wise. After completion of the
peroxide addition, the mixture was stirred for 2 hours at

‘ambient temperature. A white suspension formed. The

suspension was poured into 1 liter of water and subse-
quently separated by filtration using a Buchner funnel.
The white solid product was washed with water until
the washings were neutral to litmus and subsequently
dried in a vacuum desicator. The crude epoxide product
was found to weigh 26.1 g (90% of the theoretical yield)
and had a melting point between about 76.5° and about

~ 78.5° C. The structure of the epoxide was confirmed by

NMR and IR spectral analyses to be phenyl alpha,beta-
epoxy-beta-(3-trifluoromethylphenyl)ethyl ketone, or in
alternative nomenclature, 2-benzoyl-3-(3-trifluorome-
thylphenyl}-oxacyclopropane.

EXAMPLE 3

CONVERSION

A solution of 5.9 g (0.02 mole) of the epoxide product
from Example 2 and 250 ml of toluene was treated with
6.5 ml of stannic chloride, After the mixture had been
stirred for 1 hour, it was poured into 300 g of ice. The
organic layer was then separated, washed with water,
dried over MgSO4 and concentrated using a rotary
evaporator. 4.8 g (73% of theoretical) of the chlorohy-
drin product was recovered. The structure of this prod-
uct was confirmed by NMR and IR spectral analyses to
be  phenyl b@ta-chlc:ro-alpha-hydroxy-—beta-(?:—trl—
ﬂuowmethylph&nyl)ethyl ketone.



_ 5
EXAMPLE 4
HYDROGENATION
CF;3
OH H,
@ Ok
|
Cl O
CF3 . | |

OH

A solution of 1.12 g (3.4 mm mole) of the chlorohy-
drin product of Example 3 and 30 ml of methanol were
placed in a hydrogenation bottle and 0.2 g of 5% palla-

dium catalyst on a carbon base was added. The mixture

was hydrogenated using a Parr hydrogenator under 45
psig of hydrogen at ambient temperature. After the
- consumption of hydrogen slowed, the white solid prod-
uct was separated and by TH NMR and IR spectro-
graphic techniques was found to be 1-phenyl-3-(3-tri-
fluoromethylphenyl)-1,2-propan-diol.

| EXAMPLE 5
- SUBSEQUENT HYDROGENATION

- CF3

OH

The product of Example 4 was subsequently returned
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phenyl)-propanol and about 20% by weight of 1phenyl-
3-(3-trifluoromethylphenyl)-propane.

EXAMPLE 6
OXIDATION
CF:?
ol
CF;

1.2 g (4.3 mm mole) of the alcohol product of Exam-
ple 5 was added rapidly to a stirred solution of 1.7 g (7.9
mm mole) of pyridinum chlorochromate in 27 ml of
dichloromethane. After 1.5 hours, a black mixture was
obtained and was diluted with 5 volumes of diethyl
ether and the organic layer separated. The solvent was
evaporated using a rotary evaporator to yield 0.98 (80%
of theoretical) of the desired propanone, 1-phenyl-3-(3-
trifluoromethylphenyl)-2-propanone. The structure of
1-phenyl-3-(3-trifluoromethylphenyl)-2-propanone was
confirmed by NMR, IR and GPC analyses.

The foregoing description and embodiments are in-
tended to illustrate the invention without limiting it
thereby. It will be understood that various modifica-
tions can be made in the invention without departing

- from the spirit or scope thereof.

33

to the hydrogenator and hydrogenolysis continued as

the pressure was raised to 60 psig and the temperature
raised to 60° C. for a period of 2 hours. The catalyst was
then removed by filtration and the solvent evaporated.
0.8 g of a crude colorless oil was recovered. Analyses
by NMR and GPC showed the product to contain
about 80% by weight of 1-phenyl-3-(3-trifluoromethyl-
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What is claimed is:
1. 1-Phenyl-3-(3-trifluoromethylphenyl)-1,2-propan-
diol. |
2. The process for producing 1-phenyl-3-(3-tri-
fluoromethylphenyl)-1,2-propan-diol which comprises
the steps of: |
(a). condensing 3-trifluoromethylbenzaldehyde with
acetophenone under basic conditions to produce a
substituted chalcone, |
(b). epoxidizing said substituted chalcone to produce
the corresponding epoxide,
(c). converting the epoxide to a chlorohydrin, and
(d). hydrogenating said chlorohydrin to produce a
" diol, 1-phenyl-3-(3-trifluoromethylphenyl)-1,2-pro-
pan-diol.
3. The process of claim 1 wherein step (a). is carried
out at temperatures between about 15° and about 30" C.
4. The process of claim 1 wherein step (d). is carried

out in the presence of a catalyst.
* % X % ¥
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